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(54) GRAFT POLYMER HAVING POLYOLEFIN SKELETON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a graft polymer having various 
polyolefins without being limited to polypropylene-based polymers having 
narrow molecular weight distributions (Mw/Mn) obtained by living 
polymerization, and introduced to the side chains, and further having 
polyolefin segments with good molding processability; and to provide a 
method for producing the graft polymer. 

SOLUTION: The graft polymer is obtained by polymerizing a polyolefin 

macromonomer (A) represented by general formula (1) [wherein, R1 is a 0 pi- 

hydrogen atom or a methyl group; P is a polymer chain obtained by (T) jl I 

homo-polymerizing or co-polymerizing an olefin represented by II I . 

CH2=CHR2 (R2 is a 1-20C hydrocarbon group, a hydrogen atom or a p ® " C Ch 2 

hal ogen atom) and having an acryloyl group or a methacryloyl group at 
the terminal of the polyolefin chain P], or copolymerizing at least one kind 
selected from an organic compound having at least one carbon-carbon 
unsaturated bond therewith. 
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±EO*3 i:LT*«t*««lcK»t4c<!:i:J:^Tt>8it*c t#T*6. 
[ 0 0 9 6 ] 30 

«-****^tt»«d-Cft**U*L/7-f> (**^tt»*U*l/7-f>) I* , 0"J * ± IE 
co<tp/j:>J-|/7< >ISMK^SSTi:SSIgf 0 ;* U 7 >f > £ fi £ £ 14 ft 

tTSIt^^i^T^So K*B^»2-2O05*l/7>f><l:UTIi, if l/> 
. y □ tf U > , 1 - ^ f > . 3->^;U-1-7 r x>. 3 - 1 - ^ > f > , 4 - 

[ 0 0 9 7 ] 

£U<. COI$<DR/k;§»l£UTI4. *>SttKfb I* *Cit>TS«L. E J* 

[ 0 0 9 8 ] 

COPBffl^6ft«^aitKft**«*4:LTI4, Jl# W ICI4 . ;/ p > , 7*>. ^> * 

* P ^ > * > , * P 'N * > , >5 L ;Uf>^P^>^>^cHOJIi^JSS{b7k^;^>1f> 
. h;H>, +vU>^<i:(D5?S^Kib7jc^;X5 L U>^piJK. ^ P ;U ^ > -fc? > £: £ <£> 

a p y ><b eMb 7k jg , ^>^t^[4c:ftecD^fi^^^^1+^^lfe>ft^o cn^ns « ic ai 

flfi K K it 7k fit £ ffl l\ z> c £ 39* » * u t> o 
[ 0 0 9 9 ] 

84 £ UTT^^y^AiIS^5 1 ^>tti^^fflt\T*fi^iaft*UtL/7-f >t||it 

* * d IC I* * @<*4*^*>fl4«*£tt (a) *fctt*<D*««^ltt««:, I o §8 l 'J h 50 
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;U^4j^^>|^^|C^gLL/T, ii » 14 **J 0 . 00 1-1 0 0 5 U t . # £ U < 14 #<J 0 . 
0 0 5 - 2 0 S'JlJ^lTBO6hi, ^m&mit&W}M&f$.ft (b) it. f&M&I&ft 
(b) *<D&mm=?tf . WSlk* OWL&ftT * >t&Ul£ft ( a ) t^f^VI^^ 1 t;n: 

*tl, iS« 1-200 oi;k »SU<ii»2-5 o o^AiaiJiifti-cffli^ft 
* . m=Fi**t* (i i i) 14 , *«i&flUb»<ntttt/iKft (b) ©ftinf 1 tjn:»u, 
a « o . o o i t*^i ot;k »iU<Bo. o i t;^5 tjKDiTffli^ti«. 

[01 00] 

i^lgicfeit^, 7k^sSfJlS : Ey7-i€;uc>»lTO-o. 25t;u, # $ u < 

(1 0 - 0 . 2 0t;U. 1 5 <7J> fi T £> 5 <, AilJtl^^ 

>Mm%k & m^fz m corn's : & mi* . is^2 o - 3 o o°c, » ^ u < ii $*) 5 0 - 1 50 10 

°C<DSgBT£>U, K £ J± ^14 , 0. 0 1 - 1 0 M P a , »SKBO. 05-5MPa<D 
[01 01] 

£-26rt<rj>>*p-tz>Mb^!t» (c) ©ISii, B^gffii u y ii^o. 0000 

5-0. 1 sut;k ff$u<iio. 0001-0. 0 5 $ 'jt;KDiTfflUbtiiio « 
«7;us = £A3j-*->fl:*1fc (d) 1* % >*p-tr><fb^1Si ( c ) *<D^&&JID!l^ (M) 

i:»t§7;i/$-'JAgf (A I) <TJ> ;H± (A l/M) T % 5-1 0000. # £ L < 
(4 1 0 - 4 0 0 0 t4«i5ftiTfflO6nS. Sfctffl7J^inft&ft (b-2) 

e>*l3*§£lcf4. >*P-feXb^1$3 (c) 1 t;u:«LT, iSSt 20 

**) 1 - 3 0 0 , ff$U<|J«2-2 O Oi^tftiiJftlTffl^SnS. 

[01 02] 

**n-fe>*J»il§*fl!Ufcii«$>Md«*l4. I*II#- 2 0 -1 8 0 °C , » £ L, < 14 
0-1 SOt, £t>lC#£L<(4 0-1 2Ot0llT*iJ, i^5^]B0«AT8M 
Pa, ffS L<li0^i^T5M P a(DKiT$)§o *U:7*f>fi^l4, Ayfi, ¥3 

laao^ftio^acts^Ttff? $ e> i: i ^ ^ , s**#*a 

X T 2 S « ± IC # It Tfr 5 C i *> T * Z> . :*U37-<>S^TI4, ^ 1/ 7 XOlSI^ft 
££ligLT*><*:<, Sfc2fflJU±<D^U^^>^e>^>yAfta^<*^SigUT^J:tNo 
[01 03] 

T1 3K7c*#tt*Lfc*«llC * fc , ibn^*'Jtl/7>f * tt IC 1 

[01 04] 

SJC Kffl t\ 6 ti « l 3«E7c**dtMt*«l4. iiu&<DW«&Jl<b^^MJ«J*$x (b) £ Is 
T U tcitSMO * Mlitl . *«^JU£ = 9AfcS»S^I4*«*9JMt««<!:U 
T8)Sl/fcftSUl^ff$U<ffll^nSo f Tfe, h U 7 JU * ;U 7 ;U 5 — 2 A , x7At 
^7i^i!)AA^ K^>f K * fc (4 1 OiU±0**-*9*«^**-r**^*ft*»T 
tiCttfctUBSK, *!7*Si»)AtUTB^7*t^7^U!)AA-f H5-f 40 
K*»IC»SL<, *«*9*<b*«J4LTI4 9- 7K^tf->^a [3, 3, 1] J + > ffi 

w ic » $ u o 

[01 05] 

«l*«HTOJ:5 l:UTnt»ti^) 0 

AiT*ffi#t'^u^>*T&3tfiiypeu>o. i-5o g <h, x -f v 7 J- )\, 7 ;u 5 

=. 5 AA-f H5-f H©0. 0 1— 5 ^E^/U y h^-**#>Jg»t 5- 1 0 0 0 5 U U 
y h^iSiSL 0 . 5 - 6 B$ Pel i§ >7S £ it £ . 

A 2T^S^t'C>J7>lT^^^ l J t!i/>0. 1 — 5 0 g £ , 5 — 1 0 0 0 £ U U 

7 h;l/^i*7 h7t KP77><!:, 0. 1 - 5 0 5 U U y h A© 9 - #5 Cv * P [3 50 
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. 3. 1] y^->CDO. 05~1 Ot*/Uy hA-f h5tKD77VS*4il4l/ 
. 2 0~6 5°CT0. 5-2 4B||B«»-r*. 
[0106] 

JU ± CD «fc ? lc b T , V * U 7 4 > ttmmz n%> , iHetlTctf'J^U^-fXD 

* * *>£ IC Ii 1 3filjt:^*^^UTfey. II 3lS7CIIIJ7;b5zOAT*5Ct*<ff$b 

O „ 

[01 07] 

5(5 «5 IC 7 ? ij D -f /U 8 £ l_i * £ 'J P -< ;U g £ W f -5 <l» 'J * k 7 -( > CD m ii 

a ) is . ± ie * « ic 7k k s £ wr * ^ u * u 7 < > t 7 t> v )i m /\ ? ■< k . * ■? t> v Jim 10 

/\5-f K . 7f 'j;H*fctt>* *iMlit5l64tt4Ci:l:J:U»&tl*. 
[0108] 

? u ju K s & ii > * ^ u ;p k £ ® 5 ft a . WAiiJaTcD.teHcbTftfcn-s,, 

A 1 ▼ h 'J If ;i/7 S >f (D«S?¥ST, *«lC7jc8I^Wt5^ l J*L/7^>J7^U 

ju B £ □ u K . * & $ u a ij k n cd 7 c? u ;w s /\ ^ -< HSttt^jy AS/\ 7 -f 
u a ffi <t s ft $ it 5 -n m . 

5 ft IC R£ L . 7^ l JMA7'f H. * -9 $ U * 8 A 7 -f K . 7 ^ U JH8 S fc IJ ^ ^ * U ./U 20 

6 Ii . 'J tJ- lx 7 -f > JfcSSW 7jc^S 1 ^ ;p lc*t L . 0. 1 ~1 0 0 OtJk # £ L < Ii 0 
. 2-5 0 Oi^CilTfflO&hS. Sftiggli. ffl^-1 00~1 50^C. »SU< 
(i 0 ~ 1 20tT*y. S ft B$ H li iS ^ 0 . 1 ~ 4 8 B$ ® . # * b < Ii 0 . 5 ~ 1 2 H# |h5 

[0109] 

croiplcLTTIE-lfia (I) TSSft«*l8l:7^ |J n-f ^8Sfcli>^ ^UQ-f^ 

tS-SU* l/707^Qty?- (A) £ g| jg "T -3 „ 
[<b 6 ] 



O R 1 
P O C C=CH 2 



(I) 



30 



it* (I) * . R ' li7k^jg ; ?-Sfe(i>5 1 ;USTS>U» PiiCH 2 = c h r 2 (r 2 ii k 

m )i ^ & # i ~ 2 o <d m -fb 7k m s . 7k $ m =f * £ ii /\ □ y > n ? & e> s ii n s s s £ n m. 

) T^$n-5^-U7-r>**iteS^*^:liitM^$1±T75*7t?'J^-ig^^^- 0 $ £ C 
<753l5Sffi|C7^'JP'fJUSg^li>^^UP-rJUS^W-r-57t?U7i-|^7-f>-7^P ; E/V- 
(A) li. M w / M n ifi 1 . 5Jy±. » $ b < 11 . 1. 8 1U±, IC » £ b < Ii 2 . 0« 
± T * & . 

[0110] 40 

^77 hj£.y 

*?6Wl:f5^77h#'J7-|J, ±IEtf'J;*^:7- f >v*P ; E/*'- (A) (Oillil^ 
<*g/t(i±12^U^-U7-f>v^p^y^- (a) <hKiii-K^*«a#D*S££ '>&<<!:*> 

-o^t-^*«a^b^#i^e>S(in^ifflja±<D ; Eyv'- (b) io*i&»T»5. 

*ISWl:fil5^77 ^'J7-B. ±IE<K'J:tU'7-f>7*P : E,>*'- (A) ^ffi^fcli 
±E#'Jt^7^7^ Dt;?- (A) £Kfg-&Jg*fiS»i£^£d>/d:<<ht>-0*r-f 
StSKt^tt/i^Ilin^llJUlOtyv- (B) <!: *1 * £ *> t* T . ^vTJAS^Sfc 
Ii 7 - * > B £ . Sfii^flCj:oTi^StTfSC(!:««-Ct5. 
[01 1 1 ] 

^y^- (B) ii, K^-Ki£*f&fn&££c!7£<£fc-oWT3W&<b£&i;&>e>iMiift 50 
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©<k5ata<k^«|(D«t UTIi, ( > * ) 7^ U;i/S, ( ;* * ) 7^UAB>f Jk ( 
7^U^8i5 : ik (^^) 7^JJbS-n-ypt:;k (^#) 7* UM-f V 

y p tf , 7^'j;i/S-n-7f;k 7* y^s^fv^fjk ( >* * ) 

7 £ 'J ;U K - t e r t - y ;U , 7 ^ U JlK - n - ^ >f ;k ( > * ) 7 * U 

K - n - ^ * -> . (X') 7^ l JJI/8y^D's*yJk (**)7£lUI/K-n-'\y 
^ JU , ( > * ) 7£'J;Hg-n-;*>>5 L ;U, ( * * ) 7 * U K - 2 - X ^ /\ * -> % 
(> * ) 7 * U ;U « / - ;u , (^^) 7^'J^Bf yik ( > * ) 7^ 'JibKh'fyJk 

( y * ) 7> yjH7xzjk ( > * ) 7 ^ ij ;u ^ h ;u >f )v . ( * * ) 7 ^ u ;u K ^ > i> 

JV . ( * * ) 7^ 'j Jl/S - 2 - > h + ylfik 7^ , J;U^-3->h*>'^5 L 10 

(/^) 7^'J;i/8-2-t HPtylfJk ) 7* 'J Ai - 2 - t KP*y 

y □ tf ;U % 7^ 'J^B^f 7Uik (^#) 7>U*iyjyy;k ( > * ) 7 

^JJbg2-7^i5 1 ;k r - ( * * 2 U □ ;U * * y P tf )V ) h'J> h + yy7> 

* 7* 'JAiOlf l/>**»>f (^*) 7*UJHhU7^*D> 
^^U^^^U, 7^UJI/82 - hU7;^P>5 1 ;Hf Jk 7^'J^82 
- /t - 37 ;U ;* P X ;U X ^ . (pt^) 7^ U;H2 -A-7;^PI^;i/ - 2 

;^n?f jn^jk 7^ UJi/B 2 - /t-7;^pif;k ( > * ) 7^ 'J^B 

n - -j )v * □ > ^ ;u . ( > ^ ) 7^'Jii/Sy/\ , -7j^p>f;^5 : Jk ( > * ) 7 ^ y 
;i/8 2 -/t-7i^p>fji/- 2 -A-7;^pif (y^) 7 ^ U ;u ffi 2 - 

/t-7Ji/^PA + y;n5 1 ;k ( > * ) 7^'JJH2-/t-7;^pf ->;nf;k ( > 20 

* ) 7^7 'j;i/B 2 -;t-7Ji/^p^*^7 : y;n5 1 ;i/S^ ( > * ) 7^UJHi^/7 - • 
. X?- is > . t'Ul/hiH>, a->5^U;*^ly>, ^p;ux^u>. ^^ly^X^U^V 

KS^^o^^o^^uv^^yv-, A-^ju^px^uy". /t-^;u^pyntru> 
. 7 7<bt-'J7 r >S^)7 7lttt'-;i/t;?-, tzji/huy h + ->y7>> bf x ;u 

hUXh + vf>^>*(7)<r>r^^Wt'-;U^^Ey-V-, H 7k |y -f > g| . V ly ^ > K . 

y^>g(D : Ey7;i/ + ;i/X7T^s^y7JK;n7fJk 77^8, 77jnno^y7 
;i/*ju^jJi/fci:tfy7;^;H77;k -7 u -r ^ ^^i^i/^r ^ k > i^i^i/ 

-< = K . yPtf;U^U-f=K. y^JU^Iy-f^K, ^ * ;U ^ ly *f = K , ^>>^;u^i^-f 
^ H x K x y ^ 7 1/ * Xf7U l/^f$ K , 7xx;uvu>f^K* £ p ^ * 

-;H^/7-, ft ^ tf x ;u % y □ tf * > K tf x )V s tAU >Bt-/k $ £ i B tf z ;b 

, usBt'z;^^) t'zju^Tjuty 7-, ifi/>, y p t: u > , y -r > 1? o :* u 

^-fVS^/v-* y * x x > , >fv^ L ^>^ ( ^ i ;x>S^Eyv-, i£ <b t: x ;u % igjbt: 

x y ^ > , «<b7u;k 7 u ;u 7 ;i/ a - tfi m if 6 ft 3 . c n e <d m m it & m \t % m a 

jrcli2lSW±^ti^^t)1+T^^ (B) HTffifflUTfei^^O. 
[01 1 2 ] 

^ > * ;u fi ^ ic i\ t i* . n *a *j ct l t , ii n <d ^ x * ;u ■ ^ ic ts o t ffl in e> n £ BR & *j 
i* r ft t> ffiffl -r -5 c <h #t # , mxa. 7V^>fv7fpih'j;k 7i/tf^-2, 
4 - y/ f ^aupz h y;k 7yb'7y^PA^it>*;H-MJ;k 7 tf ^ - 2 - 40 
7 s y y ^ p /\° > ig k « , 7y t'^^f vssBy>f;k 7 y e * -f v ^ ^ ;u 7 ^ y > tt ss 

^*fcfi4, 4' -7yt7-4-y7/S?B?(07ySljlSII, iMK^^>y><;U. 

2, 4 - iy ^ p ;u ia b it ^ > y >r , iSK^bv-t e r t - y ^ ;u , ia^^b^^p-<;u, 

iSK<b71r^;U, jBifcy^f VT'P t;ky*-** - h, *>>t KP^^**y K, t 
e r t - ^f *t HP^A*t'> h\ v ^ ^ ;U ^ ;U * * i> K , p->>^>tKP^;U* 

* K . lft>t Kn^;l/**y ^^JHf;^ h>^;i/t+y i>>>P^\^-b-y 
> ^ ;u st * > K • y^f V7P t;i/^;l/^*yy*;l/*t - t e r t - 7^;^;^ + 
-> ^ £ U - h . y-te r t - 7 r 5 L JKil/t4 : y 7 ^ i/ - h , v ^ > i> )\s * * *> K S >b it 
2 , 5 - v > -a, + > - 2 , 5 - y t K □ ^ * * * •> K » O » ■ <k« » ■ *K ^fc 

ig k <b ^ > y >r ;b - n , n - i> > ^ ;u 7 x ij > * ii ^ ;u ^- ^ v x m m ~ w %i m 7k m -* 50 
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h u k v z x ik m *& m m tfi & if e> n z> . 

[01 1 3 ] 

7 !/ S gfl tt M * Ac B ii W. it % Ik n ft 9J # » £ U < . IIC»S U<IJ, 7 V* 
t'^^V^f Dlh'JJk 7 1/ t* * - 2 , 4 - i> y 5 1 /t \y U =. h 'J , /yt'^y^P 

^ * tJ- > * ;u 7|t - k u ;u , 7V vffi^y/^jk i@ SMb ^ > V >f ;u , 2 , 4 - v z 

a ;u is m it * > s J << )V , »ifcy- t e r t - ;k ig sg it ^ 0 □ -r ;u , gg <b s j -r v 

e*y*-#* - h * 7c & 4b 7 3 1 T £> 3 . C n & CD =y is * )\, S ^ Bfl *& 9J li , 

*»Tt>*/£(i2«JU±*WB»IC*fcttJ«JfclCieffl-r*Ctt>T**. 
[0114] 

« • ^ > ^ > . "\ * > , *\zf * > * ;i-y&&tfT*>m<Di*tem&iit7km 

^«£0Mb7kJSt^SJS, ^ □ ;u ^ > ^ > s ^ ^ □ ;u ^ > ^ > , h«J^a;u^>-e>, i£ 4b ;* 
^ u > , ^ a □ * ;u a . H*ftK**5<ttf^h5*a;ux?-L/>*0!>a*<bKft7k*»* 
& * > * / - . x * / - . n - ^p/t/-jk i s o - yp/w-jk n-y^y- 

s e c-y^/-;UfcJ:r>'t e r t - ^^y-iUKDZ^l-iHSSs 7t 
>^;Hf Jl/^r KVfcct^^^^-fV^^^KT- h > 31 <7) >r h > 3* 5§ 81 ; St&x^jUfc^tf 
^^fJU^^U-h^GDX^T^U^jgiSK y > 5 1 X - 5 s - ;U , ylfJU-jjk - n 
-7$;H-f;k ^h^^^uy^>^^Ui>^^i^T-V-)V(D^oUJL-T)lJk^ 20 
S3?£fci;f3;z£#-e££o 2; 7c , 7k £ ;§ <h U T . !S S ^ , ?UbB^-f3c:<!:t>T£ 

z> 0 ^.n^omt&it. iaTt)$rcii2im±^i^uTffflUT^ t kt\c &fz. cne> 

[01 1 5 ] 

0 5 Ott'*§ 0 S L < li - 5 0 t - 1 BOtTtll, M IC £ 1/ < l£ 0 °C - 

1 6 0°CTfc5o JSiClSi^^lCctoTSJE. Wff*>tI4J!lOJEcDfiinTt>jjSfiT**. ± IE 

£ £ S i£ li , I1^7;i/af>f O^Sft^^SfiMTTff^ci^ffS UO, 30 
[01 1 6 ] 

£ 7c , ^ y * ;U S <!: U X it ± IE ^ v * ;U M £ R ft 9J * m I* £ * ;£ U * lc , x. JU T (C 

1) J. Am. Chem. Soc., 116, 7943 (1994), 

2) Macromolecules, 27, 7228 (1994), 

3) J. Am. Chem. Soc., 117, 5614 (1995) 

4) Macromolecules, 28, 7901 (1995) 

5) W09 6/3042 1*t^*g 

6) W0 9 7/1 8 24 7§^8 

7) WO98/01480^i>^ 40 

8) WO98/404 15*f^« 

9) Macromolecules, 28, 1721 (1995) 
1 0) &m ¥9-2086 1 6^1>« 

11) SHf 8-4 1 1 1 7§ii« 
[0117] 

Z - * > M £r lc or (3 . 7-^>S^g8SS9J<hLT, it07-*>l^i:fii\Tffli> 

&n*Bii*6»j(ii\rnt>ffiffl-r*ct^-c#, m x a . y ^ ;u u ^ ^ a . y □ tf ;u u ^ 

A, If JPJ^n, >f ^UfOAi^WaUf^Ajk^l*^, G r i g n a r dM^ 
[0118] 50 
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[0113] 

c ft 6 (7) e> ^ , 7y»HttM*^ttiiB{btt*iitt»«(iir*u<, h ic » s u < 14 , 7 v 

t^>f V^fPZhU^k 7!/t^-2, 4 - y > ^ ;U A U □ - h U ;U % 7 V y ^ D 

-n * v- > * ;u ?K - h >J ;u . 7 7 tf 7 -f v B s y > f a K ft * > V -r ;u . 2 , 4 - y ^ 

□ ifi K ft ^ > y ;U , iBBfty- t e r t - ^f/k ig ft ^ □ -f ;U % ifi K ft v *f V 
^PlfJUv*-** - h S it 14 » & ft 7 -b 5 1 Jl< T S> -5 • C ft 6 <D 5 ^ * ;U ■ ^ Bfl *& »J 14 % 
^ !4 T t> * Ac 14 2 « U ± £ |h] B$ ic * fc 14 Jl )X IC ffi ffl -T 3 C d: t> T £ 3 . 
[01 1 4 ] 

(S , ^ > * > , a. * -y- > % "\ :/ * > , * * * > , ^^>;fccfctf^*>ll<Dimjft&Kft7k^ 
m JS IS . £ □ "\ * It > , ^f'^y^P^ + t^VtecfclX^^tKP^^^UVOD^pftBg 
S«£Kft7k^3&>gSK p ;u ^ > -tf > , y^n;u^>tf>. h'J£Pji/^>-tf>, J£ ft > 

*g . * * S - JU . JL ? S - )\, % n - yp/W-;k i so-^P/t/-;U, n - y ^ / _ 
s e c-^^y-;i/fccfc^t e r t - ?^;-JH07Jb3-;HSSj|, 7 -fe h > * 

mm £ $> if Z> C t # T £ £ . 7* £ >§ « £ U T , SI £ M . ¥Lftm^t-£c<c*>T£ 

O T t> « *> O a 

[01 1 5 ] 

0 0°C~2 5 0 o CT£>£«, »£L<(4-5 0°C-1 80tt*«, I I: » ^ L < li 0 °C - 

1 6 0 °C T £> 3 , £ Jfc 14 il £ IC cfc o T 3£ JE . 1SK3LrzlZto!£<Dftft-?*>mm-?2Z>o ± IB 

■ d 5 ft f* . S«^7;i/i>S0^atttf^SlSTTff^C<!:*ffSUUo 30 
[0116] 

^^^SifticieK^nTo^j;?*^^^ 

1 ) J . Am. Chem. Soc., 116, 7943 (1994), 

2) Macromolecules, 27, 7228 (1994), 

3) J- Am. Chem. Soc., 117, 5614 (1995) 

4) Macromolecules, 28, 7901 (1995) 

5) WO96/3042 1^|&$g 

6) W097/1 8 2 4 7 ^ £$8 

7) W O 9 8 / 0 1 4 8 0 ^ & ^ 

8) WO98/404 15^^ffi 

9) Macromolecules, 28, 1721 (1995) 
1 0) 9 - 2 0 8 6 1 6^4>*8 

11) 1 1 1 7§fi« 

[0117] 

7^^->a^icfctNTi4. T-*>m-a;mi&m<t:UT, m^oy = * >m& izts^x m ^ 
6n^ggjt&9ji4L\-rtit)®fflt-^ct^T^. m x a * -J 9- ji u 9- o a . ^pejpjf 9 

A. X^;U'J^^A. ^f;PJ?5A*0#«'Jf OAftSft*. G r i g n a r diSsi 
^ ^ ffl ^5 C <h ^ T # ^> 0 
[0118] 5Q 



40 
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ifflt^ ^iSi<h LTIi, m*\i. "\*tr>, ft**, > ^ p ^ 

> * > , >/*n^*»>fc£<0»SISeflMt**, h;H>ft t'<D«f iKft* 

v x 5 1 x - x , v * * > , xh^tKP^^> (THF) , t/^iJA, s> ^ 
V A £ cif <7> x - T )V X 58 ME £ # m I* 6 tl -5 . C ft S © » « 14 . 1 i*»$fcB2m± 

fflt\bn^o M 14 . il n - 1 0 0 °C - 1 0 0 °C , » $ U < IJ - 8 0 °C - 8 0 °C , «t U » 
S U < 14 - 7 0 °C - 7 0 °C <D M « £ Jg T , 1#B~5 0 0ttWK » £ U < (4 1 0 # IB - 3 
0 0 B$ ffl % J; U Sf $ L < 1 5 » H - 1 5 0 BS Pel ^ It T H SS tS ft * . 
[01 1 9 ] 
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*fflU*c<t*T*«. ^ >^P-tr>ft4<«*^l4 7H^h^^P-fe>fl4jS^ffllN^ 

[01 20] 
[ H 86 W ] 

£Sft*t><7)TI4)S:t\o 
[01 21] 

c si m m 1 3 

i£Aft, if L/>i 0 u ^ h ;u / h , ^pti/vgoy^h^/hsftsiabciicj: 

U«*B*3<fc^«lffl«:ia»Slt>t. t <Diks 5 0°CICTMAO£A I Jft J» T 1 0 ^ 'J ;U fc 

J; y y ^ P ^ > ^ y I z ;i/ y ^ 3 z ^ A y ^ P U K 0 . 0 1 £ l J =E )ls £ 1M T M S £ ffl 

to Is *: o SET, 5 0 °C T 1 2 0#IH«^St*fc», ; > i O *f V 7 f Jl/ 7 ^ 3 - Jl/ $ S JO 
LTB££#ibU£:o K 58 * 1 N^^7kS«3 0 Om I T 3 @ ;5t » U , £ 6 IC 7)c 2 0 0 
m I T 2 H Sfc » *aH«M4cIKH?^^S/9ATie«U, ^^^^^;U^ - (G3) 

T5aLtai7y*yn*»ti,fc. 5 « * a « u , ?#e>ftfc^-r;uttias*i o b$ 

P R (hftlEt^o ) 1 4 0. 4 g * » & 0 R#U7-fl)#?l ( E P R & H ) £ G P C IC 
<fc l J $J ^ U <h C 3 * M w # 2 1 70, M n # 5 2 0 , M w / M n = 4 . 2 T o £: „ S 30 
Ac, I R^«Ti:J: Ul^ U7-oyp b!L/>tI(i4 8 m o I % T U , * *S t: x »J ^ > 
ittl OOOKlSfctfl 9. 6it*ntl\fc. »6hfc*«t-'J7>I4tE PR 
50gt3t#B«|»Ufc5 0 0 mlO/f7^llfie S IC A ft , h;UX>250mlfc«fc 
tfy^V7f;P7;^-9At HU F5 Om I £ Jin * T 1 1 O °C T 6 8$ Rfl M f& Jf If & ft o 

[*«7)cKg^^E P R O □ ] 
±IEICT»6ftfch;Ux>5g«*i 1 0 °C lc « ^ . **^f^*(6*ffiftlc«IU»iL, K il 
« * « ■& ft # S 1 0 0 U«y hA/h©aiT6eiB*»LO^Itfct t S>££tt&3f;+lC 
» U . 1 NSS7kS;6 3 0 0 ml T3|Hia^l, $ b I: ?)< 3 0 0 m I T 3 Ih] iJtjf L fc 0 W 

«JBic«t7k«[Blvy*i/^A*in^.TK«u>t«, ^^x^-rJfU*- ( g 3 ) 40 

% X « X It » . SbtlfcSfe^^f;i/tt«^1 0B»|BJIfflte«UT4 7. 0 g <D ;* >f ;U « 
^'J^-^Sfc. E*'J7-^)#?i (epr&h) «GPCl:j;UlSU^:tc5, M 
w # 2 2 0 0 . M n # 5 2 0 , M w / M n = 4 . 3 T & o <> 

IS^'J^-I 0 0 m g £ 2 5 °C T 0 . 6m I (^)l^QP*;i/Al:S)S$i+Tifct>7;i/ 
£ 1 H-NMR (0*lfSJ EOL GSX-2 7 0) ^ ffl O T ^ ft ^ C ^ ^ d: C 
5, 3. 5 p p m|:7kIll:RSt^>f l/>ll:l^< y^t^^SgftbtlfCo t^t) 
ft , «TOil©**tWtSE P R*ffSt*Cit»Blfc, $ , « » fit ^ 6 7X s 
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i£ ^ ij T' - 1 O O m g £ 2 5tTO. 6m I <Dmt7aa*J\,A\Zy§M2-&Tmfi:y->7°)l' 
£ ' H-NMR ( B $Sf i J EOL GSX-2 7 0) £fflt\T-H-#T£i3Cfct>*:<!:C 
5. 1. 9 5 p pmlO^J UP-fJUOf JH, 3. 8 ~ 4 . 2 p p mlCIXfJH 
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